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Abstract.
The marine shallow hydrothcrmal vents représenta a more accessible fïeld ofstudy than thc deep-sea oceanic sites. Bacterial communities
living in the marine, shallow hydrothermal vents off the Eolian Islands hâve been studied in water and sédiment samples. Thc microbial
abundances in water samples from shallow vents, estimated by epifluorescence microscopy were in the order of K)4- 10'' cells-ml1 similar
to the lowest values observed al the Galapagos Rift. Microbial abundances in the sédiment samples ranged from 10* to 10x cells-g1. The
densities in phototrophic picoplankton, or picophytoplankton. ranged from 10- to 10* cells-ml1 and were higher than temperate marine
zones. Chemolithotrophic sulphur-oxidising bacteria varied in the order of 1Û2 and 104 MPN-ml1 and were more abundant in thc sédiment
samples where they reached values of K)7 MPN-g'.
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Introduction
Chemosynlhetic production by marine bacteria is now known to

support diverse thriving and unusual communities of living organisms
in location such as deep-sea hydrothermal vents that were not to be
expected a décade ago. With trie discovery of deep-sea hydrothermal
vents, numerous scientists attempt to isolate lypical obligate chemoli-
thotrophic sulphur bacteria. Aérobic chemosynthesis seems to be res-
ponsible for the bulk of productivity at deep-sea hydrothcrmal vents.
In thèse sites, other than aérobic chemosynthesis anaerobic chemo-
synthesis. by sulphur- and sulphate-reducing as well as methanogenic
bacteria. has also been reported. In addition, the présence of ail types
of bacterial metabolism has been demonstrated (1, 2).

The approach to shallow. marine hydrothermal vents is generally
more complex beeause the présence of the sun-light represents the
usual energy source for the phototrophic planktonic organisms. The
marine shallow hydrothermal area off the Eolian Islands (Italy) repre-
sents a more accessible field ofstudy regarding extrême environments
than thc deep-sea oceanic sites.

Since 1483. specics belonging to the Arehea dominion. both ther-
mophilic. Staphylothermus marinus (3). Archeoglobus fulgidus (4).
Thermotoga (Prieur, personal communication) and ultrathermophitic
Pyrodictium (5) and Pyrococcus furiosus (6) hâve been isolated from
the coastal area of Vulcano Island. Furthermore, a new species of
ThiabacUtus, Th. prosperus, has been recognised (7).

Materials and Methods
Bacterial communities living in the marine, shallow hydrothermal

vents off the Eolian Islands hâve been studied in water and sédiment
samples collected from différent sites by SCUBA-divers and tempéra-
tures were recorded immediately by a multiparameter probe during
sample collection.

The microbial abundances from water and sédiment samples were
estimated by epifluorescence microscopy (8). The concentration of
ATP (9) was used as an indirect measure of living microbial biomass
in water samples. The densities in phototrophic picoplankton. or
picophytoplankton were evaluated according to Gugliandolo and
Acosta Pomar(lO). The estimation of the chemolithotrophic sulphur-
oxidising bacteria. able to grow on thiosulphate as the only energy
source, was made in the S6A médium (11).

Thiosulphate-o.xidizing slrains were tested for morphological. cul-
tural and biochemica! characteristics. The viable counts in hetero-
trophic. mesophilic bacteria were evaluated onto Marine Agar 2216
(Difco) plates incubated al room température for 7 days. Hctcrotrophic
isolâtes were tested for the biochemical characteristics of the API
20NE system. Heterotrophic, thermophilic bacterial numbers were
evaluated in Marine Broth incubated at 60 and 75°C for 3-5 days.

Résulta and Discussion
A briefly description of the sampling sites is given in Table 1.
The microbial abundances in water samples from shallow vents,

were in the order of K)4- 10° cells-ml1 similar to the lowest values
observed at the Galapagos Rift (12. 13). The concentration of ATP was
found to be two to four times higher than in the surface waters of the
same région. Microbial abundances in the sédiment samples ranged
from 106 to 10s cells-g1 (wct weight).

The densities in picophytoplankton. ranged from 10- to II)4

cells-ml'1 and were higher than temperate marine zones. Yellow-

Table 1. Sampling sites at the Eolian Islands.

Station

A

S

B

T

U1a

U1b
U3

U4
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A2
A3
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S2
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U1b
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U3S
U4

U4S
U5

U5S
U6

U7

U7S
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Water

Water

Water

Sédiment

Sédiment

Sédiment

Water

Water

Water

Sédiment

Sédiment

Sédiment

Water

Sédiment

Water

Water

Sédiment

Water

Sédiment

Water

Sédiment

Water

Water

Sédiment

Site Température Depth

Vulcano • P.to Levante

Vulcano - P.to Levante

Vulcano - P.to Levante

Vulcano - P.to Levante

Vulcano - P.to Levante

Vulcano - P.to Levante

Vulcano - P.to Levante

Vulcano • P.to Levante

Vulcano - P.to Levante

Vulcano - P.to Levante

Vulcano - P.to Levante

Vulcano - P.to Levante

Vulcano - P.to Levante

Vulcano - P.to Levante

Vulcano - P.to Levante

Vulcano - La Roya

Vulcano • La Roya

Vulcano - P.ta Conigliara

Vulcano - P.ta Conigliara

Lipan - Inzolfata

LJpari - Inzolfata

Panarea - Campo 7

Panarea • La Calcara

Panarea - La Calcara

fPC)

25
25
25
93
75
85
24

43

65
24

43

65
48

48

44

49
49

45

45

30
30

54

95
95

(m)
0.3
0.3
0
0
0
0
6
6

07

6

6
0.7

6.3
6.3
5
3
3
15

15

3.1
3.1

18

19.8

19.6

pH

5.3
5.2
5.2

6.4
6.4
5.2

5.6

6.76

6.03

6.09

5.86

5.36

5.1

orange autofluorescent prokaryotic organisms. ascribable to cyano-
bacteria. were more abundant than the red autofluorescent ones.

The counts obtained for chemolithotrophic sulphur-oxidising bacte-
ria varied in the order of 10- and K)4 MPN-ml'1 and were more abun-
dant in the sédiment samples where they reached values of
I07 MPN-g'1. Numerical analysis based on 42 characteristics of the 25
sulphur-oxidising bacteria isolated from water and sédiment samples
off the Island of Vulcano produced three separate ecotypes of the:
i) obligate chemolithotrophs. assigned to a Tliiobacillus-\ike orga-
nisms. présent only in venting water samples:

ii) facultative chemolithotrophic bacteria. assigned to Thiobacterium-
like bacteria. recorded in both water and sédiment samples:
iii) heterotrophic sulphur o.xidisers. assigned to Pseiuiomonas-Mke
bacteria, présent in sédiment (11).

Filamentous forms that cover the substratum around the vents were
recorded from the deepest hot sources (20 m depth) off the Island of
Panarea. Microscopic examination of thc whitish mat revealed
Thiothrix-\ike bacteria containing sulphur inclusions as the dominant
filamentous form in this microbial community (Ftg. 1).

Viable counts in heterotrophic. mesophilic bacteria. ranged from
10- and H)4 CFU-ml1 from water and 10-' to HP CFL'-g1 from sédi-
ment samples. Almost ail strains isolated were able to hydrolyse géla-
tine: the fermentative strains appeared to be very few, moreover the
occurrence of nitrate to nitrite reducing bacteria does not exclude thc
possibilité of a facultative anaerobic metabolism. Heterotrophic, ther-
mophilic bacterial numbers were higher in the sédiment than in the
water samples. Strains of thermophilic bacterium Thermus uqualicus.
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